We review the factors determining lava fountain heights in tIawaiian-style basaltic eruptions such as those occurring during the recent series of eruptive episodes at the Pu'u 'O'o vent, east rift zone of Kilauea Volcano, Hawaii. Numerical solutions to the equations describing the fluid dynamics of such eruptions predict that lava fountain heights,which are indicators of the velocity of magmas in vents, should be controlled much more strongly by amounts of exsolved volatiles than by any other factors. The next most important factor is the width of the conduit system, which determines frictional losses and can be characterized by the volume flux of magma. The diameter of the surface vent required to accommodate a given discharge (i.e., instantaneous volume rate of eruption) is also a function of exsolved magma volatile content but is less dependent on this factor than is the fountain height.
To illustrate the relative importance of discharge and exsolved gas content in determining fountain height, we examine first the case of lava effusion and fountaining in which the magma contains no gas. We outline the conditions required for the fountains resulting from this case to achieve the (1) comparisons illustrate the extent to which exsolved magma gas content, rather than discharge, must be the dominant factor in determining fountain height. were characterized by initial fountains of gas-poor n'tagma (<0.1 wt %), followed by fountains of more gas-rich magma (0.2-0.6 wt %) until the eruptive episode ended. The initial volume of gas-poor magma is reasonably explained as that left in the immediate subvent part of the system at the end of the previous eruptive episode. 1towever, the rapid cessation of both fountaining and lava output at the end of an eruptive episode indicates that the magma left in the irnmediate subvent region is gas-rich. Thus much of this gas .must be lost during the repose period, which ends with the onset of low, gas-poor fountains at the start of the next episode.
In conclusion, observed variations in fountain height strongly suggest that (1) magma degasing takes place in the vent area during repose periods, (2) there is a general trend of increased gas content in the Pu'u 'O'o eruptions with time, and (3) there are two scales of gas content variation in the magma that suggest di[ferences in the gas content related to short distances (hundreds of meters) and longer distances (kilometers) in the magma supply system. restricts the neck of the vent, for example) the predicted vent sizes would be smaller (although wall erosion could then occur to enlarge the upper part of the vent to the predicted size). We suggest that the observed vent diameter of 20 m is related more to the geometry and dynamics of the lava pond within the cone than to the actual diameter of the conduit below the lava pond. This is supported by the fact that the vent diameter was smaller in the earlier episodes (prior to lava pond development). Some lava must constantly drain downward around the edges of the vent orifice to be entrained and recycled into the ascending jet of gas and magma clots. This process has yet to be analyzed in detail, but it is clear that the system will reach equilibrium at a greater vent diameter than is needed if no recycling occurs, since the appropriate cross-sectional area must be available for both the downgoing and reemerging lava fluxes. We conclude that the size of the discrepancy between our predicted vent diameter and that observed is suffi-
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